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Sustainability Proposal: Water
Lily Frenette, Joseph Sterling, Jack Langland
Why Save Water?
• Water use is a very important factor for
any institution.
• Misuse of water can have environmental
and economic impacts on an institution
and its surrounding area.
• As climate change worsens many
environmental issues will become
apparent and those already affecting the
world will be exasperated.
• Alcamo et al. (2010) predicted that,
“water stress will be increasing over
most developing regions.”
• Climate change will affect the frequency
and severity of both droughts and
storms (Hirabayashi et al 2010.)
• We propose two main strategies to
combat these effects, rainwater
collection and more efficient toilet use.

Figure 1: The left panel of this figure displays
estimates for the annual maximum precipitation
change in 2070-2099 as compared to 1971-2000.
The right panel displays estimates for the change in
the annual maximum number of consecutive dry
days for the same periods.

Figure 2: Projected
number of days per
year with a max.
temperature greater
than 90°F averaged
between 2041 and
2070, compared to
1971-2000.

Sources: Bonetti, C. 2015. Benefits of Dual Flush Toilets. http://www.carlobonetti.com/benefits-of-dual-flush-toilets/., Cochise College. (n.d.) Rainwater harvesting tanks installed on the Sierra Vista
Campus. http://www.cochise.edu/2015/04/rainwater-harvesting-sierra-vista-campus/., National Climate Assessment. (n.d.). . http://nca2014.globalchange.gov/report/sectors/water.,
http://www.conapescasandiego.org/author/admin/, National Climate Assessment. (n.d.). . http://nca2014.globalchange.gov/report/regions/northeast#statement-16960.

Proposal: Showers
• estimated 325 showers on campus
• switching 2.5 gpm shower heads with 2.0
gpm low-flow shower heads, saves 2,900
gallons/yr/head
• replacement heads cost $10-$50
• Examples: Duke, William Peace, Boston
College
Figure 3: Lowflow showerheads
use aerators to
mix air in with
water,
allowing
same wetness with
less water.

Proposal: Faucets
• if faucet uses 1.5 gpm, faucet aerator
should be installed.
• save 50% of water usage
• cost $5-$10
• saves $110/yr per .5 gpm less water used
• Examples: William Peace, Boston College,
Duke University, Vanderbilt University
Figure
4:
An
example of a dual
flush toilet. Has two
options for lighter or
heavier loads, thus
conserving water.

Proposal:Toilets
• estimated 436 toilets on campus
• Low-flow toilets: install valve or replace
toilets with a 1.28 gpf model; saves
10,000 gallons/year on average
• Dual flush: replace toilets completely;
costs $120-$200
• Examples: William Peace (low-flow), Duke
(low-flow),Vanderbilt (dual flush)
• Water-free Urinals: trap filled with
chemicals cleans urine; saves 40,000
gallons/year;
• Examples: Vanderbilt & Sierra College

Proposal: Rainwater
Collection
• rainwater is collected via a tank or a
system of drains, often on a roof
• it is cleaned and recycled
• is not safe for human consumption
• could be utilized for plumbing and greens
keeping purposes
Positive Effects:
• Reduction in Water Use
• Reduction in Runoff
• Less Water Pollution

Figure 5: One of
Cochise College’s two
10,000 gallon rainwater
tanks.

Example: Cochise College, AZ
• approximately 2,000 undergraduates
• two cisterns installed in 2015
• Each have a 10,000 gallon capacity
• water is collected from the rooftops of
the buildings; used for irrigation and
landscaping.
• funding raised through a grant

Conclusion
• Climate change will impact the water
cycle and the weather in our area.
• We must adapt to the changing availability
of water and the environmental impacts
of an unpredictable climate.
• These proposals will make this campus
more adaptable to these changes
• The proposals will be financially efficient
as well.
• Implementing these systems would prove
that Sarah Lawrence is a leader in the
environmental effort.
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Why Save Water?
Water use has a large impact on an institution, both in terms of its ecological footprint
and financial cost. Water is a necessity in daily life and as such our use of it should be fully
understood. Misuse of water can have environmental and economic impacts on an institution and
its surrounding area. As climate change worsens many environmental issues will become
apparent and those already affecting the world will be exasperated. One of the most important
effects of climate change, and an issue of global scale that is currently occurring that is expected
to worsen over time, is water and water use. Fresh water is a limited resources and must be
conserved and use curbed as much as possible.
Water and Climate Change
As the climate changes, the availability of water around the world will lessen and
accessibility to water will likely become more and more volatile. A study by Alcamo et al.
(2010) predicted, “water stress will be increasing over most developing regions,” based on
models that look at population and industry growth. Climate change will affect the frequency and
severity of both droughts and storms (Hirabayashi et al 2010). These changes are a result of the
intensification of existing weather patterns around the world. The circulation of air, and the
interactions between hot and cold masses of air largely drive weather and climate. Global
warming will cause warm air to get even warmer leading to more intense movement and
circulation of air. As a result of these dramatic changes water availability, even in welldeveloped areas, will be very hard to predict accurately due to the change in global weather
patterns and climate. Water use is already a large concern both economically and
environmentally for a large portion of the world, and these concerns will only be increased as
climate change takes effect. According to The US National Assessment, which is an assessment
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of probable climate change impacts in the US, the Northeast region of the US will experience
longer, more frequent, and more severe heat waves, along with more flooding from both rivers
and sea level rises. It is also possible that the number of powerful storms, including hurricanes,
will rise over time.
Environmentally, more storms and floods will create a variety of problems including
erosion, soil degradation, runoff, and pollution. These issues are all problematic although runoff
and pollution are two of the most important issues. Runoff is the water that passes over roofs,
roads, and other materials and carries with it pollutants and other harmful characteristics (Gnecco
et al 2005). Runoff can enter rivers, lakes, oceans, and even soil causing harm to those
environments. With an increase in the amount of storms and floods, runoff will become a more
and more prevalent source of pollutants. Once pollutants have entered an ecosystem they can
have a myriad of effects that range from individual level to population level events. Pollutants
are harmful to life in many places and can have effects on many aspects of an organism
including size, health, and general fitness and survival rates. This can lead to a loss in
biodiversity, and therefore a loss in the amount of life on the planet. We must make changes
going forward that lessen these harmful impacts and lower our need for water in anticipation of
volatile future water availability levels.
How Sarah Lawrence Can Save Water
More efficient toilet use would lessen environmental impact by reducing the amount of
water used, and therefore reducing the amount of water released into the environment as sewage.
Sewage can be extremely harmful to ecosystems and our own population. Sewage carries with it
many harmful pathogens that can do a large amount of damage to a population. These pathogens
carried in sewage work their way into our drinking water if not properly addressed and managed.
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Any reduction in the amount of sewage created is helpful in reducing the human impact on the
planet and surrounding ecosystems. Both rainwater collection and more efficient bathroom
appliances can have very helpful environmental effects, which benefit both environment and the
general populous.
In order to lessen these impacts and reduce our water footprint we propose two main
strategies, rainwater collection and more efficient toilet use. Rainwater collection has many
positive effects. These effects include a reduction in water use, and a reduction in runoff
produced and therefore smaller amount of water pollution. Rainwater collection can take many
forms but the most popular are collection through systems like gutters, or collection into large
rain barrels. Rain barrels collect the rain and storm water, not allowing it to become harmful
runoff. A study by Steffen et al (2013) found that a system of rain barrels in Salt Lake City could
reduce the amount stormwater runoff by 12%, a system on a smaller scale could have an even
larger effect. This reduction in runoff and pollution would lead to a healthier ecosystem, and in
fact a healthier community of people (Gaffield et al 2003).

Sarah Lawrence Bathroom Facilities
With the number of old building on campus, replacing outdated water fixtures, such as
sinks, showers, toilets, and urinals, with new ones could save water and money. The existing
sinks and showers could have certain parts swapped out for low-flow versions, which will use
less water and save SLC money in the long run. Current toilets could be replaced with low-flow
models or dual-flush models. Water-free urinals could replace any currently in use.
Proposal: Showers
Sarah Lawrence has an estimated 325 showers on campus. This number was
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approximated by looking at floor plans and knowledge of the buildings. If the shower heads
currently installed were made after 1992, they use 5.5 gallons of water per minute (gpm), if after
1992, they use 2.5 gpm. By replacing old 5.5 gpm heads with newer 2.5 gpm ones, the school
could save 27,000 gallons per year and $260 per head per year (Beach, n.d.). If 2.5 gpm shower
heads are replaced with low flow 2.0 gpm heads, 2,900 gallons per year could be saved.
Replacement heads can cost between $10 - $50. Sarah Lawrence would not be the first college to
replace their shower heads. Duke University installed over 500 low-flow shower heads during a
drought in 2007 (Duke, n.d.). William Peace University worked with the city of Raleigh to get
free low-flow heads in exchange for replacing their old ones (William Peace University 2012).
Boston College has also replaced 750 shower heads with low-flow options (Office of News &
Public Affairs 2014). Installing new shower heads is incredibly easy and this could be an easy
way for Sarah Lawrence to conserve water.
Proposal: Faucets
Changing out faucet aerators is another easy way for SLC to conserve water. An aerator
mixes air in with the water, allowing the faucet to achieve the same level of wetness, while
consuming less water. If the faucets use more than 1.5 gpm they should be replaced with lowflow aerators (Samuleson 2012). These aerators can save almost 50% of water usage in faucets,
cost only between $5 - $10 each, and would save $110/year per 0.5 gpm less is being used
(Eatheasy 2012). William Peace, Boston College, and Duke University have all replaced their
faucet aerators with low-flow options – Duke switched out over 3,000. Vanderbilt University has
switched out their faucets for motion sensing faucets using low-flow aerators, which cuts the cost
even more (SEMO 2016). This would be an inexpensive and money saving way of conserving
water.
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Proposal: Toilets
Toilets might be harder to replace than faucets or shower heads, but they will save a lot of
money in the long run. With an estimated 436 toilets, SLC flushes a lot of water down the drain.
There are two options for more sustainable toilets: low-flow or dual flush. For a low-flow toilet,
a valve could be installed inside the toilet, or the toilet could be replaced. This would cut down
significantly on the water usage. Older toilets typically use 3-5 gallons of water per flush
(Moloney 2014). If replaced with a 1.28 gpf model, it would save 10,000 gallons per year on
average. With dual flush, the toilet must be completely replaced with a different model, which
could cost anywhere from $120 - $200 plus the cost of installation, but would give both a lowflow option for liquid waste and a slightly more powerful option for solid waste. Another, even
easier, option to conserve water with toilets would be to displace water in the tank. By placing a
large object in the tank, such as a brick or plastic bottle filled with rocks, in the tank, there is less
water available for a flush. William Peace University received rebates from the city of Raleigh
when replacing their 3 gpf models with 1.2 gpf toilets. Duke placed low-flush valves into more
than 3,000 toilets and urinals. Vanderbilt replaced their toilets with dual flush models with a .8
gpf setting and a 1.3-1.6 one . All of these options would be valid paths for Sarah Lawrence to
take in attempting to conserve water.
One intriguing option in conserving water would be to replace current public urinals with
water-free options. A water free urinal can has a trap filled with a chemical that causes the urine
to flow down the drain. This can save up to 40,000 gallons of water per year per toilet (Heimberg
2014). Vanderbilt University made all their non-residential urinals water-free in 2013. Sierra
College also installed 33 waterless urinals, with plans to install more than 100 new urinals in the
future. Waterless urinals have an assumed cost of $550 including the price of installation and
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also require $180 worth of maintenance per year (AHLA 2016). This means that the waterless
urinal would pay for itself in eleven months. Because there is no current estimate on how many
public urinals Sarah Lawrence has, it is hard to know how much water or money SLC would be
able to save, but it is clear that waterless urinals would be a good way to save both.
Proposal: Rainwater Collection
One of the best ways for Sarah Lawrence to become more efficient with its water usage
would be through the implementation of a rainwater collection system. In most cases, rainwater
is collected directly via either a tank or a system of drains, often on the roof of a building, where
it is later cleaned and recycled. While not safe for human consumption, the water would be clean
enough to be utilized for plumbing, drastically reducing the amount of clean water which would
have to be wasted for toilets; the recycled water can also be used for greenskeeping purposes
should the need arise.
Several American schools utilize a similar system. Yale University has an extensive
water collection system designed by Nitsch Engineering for one of their science centers, Kroon
Hall. Designed with aesthetics in mind, the system channels water from the building’s roof
where it is filtered in a collection pond, which doubles as a water feature, before being passed on
and stored in an underground cistern. The system can store up to 20,000 gallons, and according
to Nitsch Engineering’s website, helps save Yale approximately 634,000 gallons of water per
year (Nitsch Engineering, n.d.). While Yale is considerably larger than Sarah Lawrence, the
school itself putting the figure at around 5,500 enrolled undergraduates (Yale University 2015),
the school is still smaller in scale than other universities which implement similar systems and,
thus, more comparable to Sarah Lawrence.
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Valencia College in Orlando has also put a similar system in place. They maintain two
cisterns, one capable of storing 9,000 gallons of collected rainwater on their West Campus, while
the other, based on their Osceola Campus, has a 10,000 gallon capacity. According to their site
on the subject, the water stored is used both for irrigation and for plumbing (in tandem with lowvolume toilets) (Valencia College, n.d.).
The best model for Sarah Lawrence to look to as an example is Cochise College in
Arizona. On their Sierra Vista campus, which is comparable in size to SLC with a student body
of approximately 2,000 undergraduates (Cochise College, n.d.), two cisterns were installed in
2015; both can hold 10,000 gallons of collected rainwater. Much like the previous two examples,
rainwater is collected from the rooftops of the surrounding buildings and fed into the tanks via
gravity, and the water is then primarily used for irrigation and landscaping. Furthermore, the
school raised the funding for the project by receiving a grant from a local organization, the
Cochise Water Project (Cochise College, n.d.), something that Sarah Lawrence could investigate
to cover some of the costs.
It should be stated that rainwater collection is not without its drawbacks. If the system
were to be used for landscaping and irrigation, as the majority of the provided examples did, then
the water would have to be moved from the storage tanks to places it may be needed around
campus by the greenskeeping staff, which could prove to be difficult logistically. The issue of
space would have to be resolved as well, as the campus currently lacks a convenient location for
one to be constructed. With that said however, very little work would have to be done in order to
convert existing buildings into being capable of collecting water, as the system itself is not much
more complicated than rerouting the existing gutters into storage tanks. A consultation with a
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local contractor would be useful in determining the needs of Sarah Lawrence and thus the size of
cistern necessary.
Water Sustainability Is The Way Forward
Water is our most important resource, and as such we should take every available step to
conserve water and reduce our own use. Water is not as infinite as it may seem and it is clear that
the availability of usable water will diminish over time as the effects of global warming and
climate change take place. Our proposal would have Sarah Lawrence College be at the forefront
of water saving efforts, efforts which would save money and would aid the beautiful nature that
surrounds our campus. Our ideas for water conservation would not require the college to change
drastically, but rather have the college make manageable changes and additions that would have
a large impact on both economic and environmental factors. Additionally, these changes would
show that the school is forward looking and would make the school an example of how other
institutions could help the environment in these changing times.
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